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Abstract Brachial arterial occlusion is rare in children and
adolescents. Once a traumatic cause is excluded, the differen-
tial diagnosis consists of a variety of rare conditions. We report
the case of a 12-year-old girl whose presenting symptoms—an
absent radial pulse and Raynaud’s phenomenon of the right
hand—could be easily mistaken for a vasculitis. She was found
to have arterial thoracic outlet syndrome with right subclavian
artery compression and aneurysm formation caused by an
anomalous first rib and consecutive thromboembolic occlusion
of the brachial artery. The diagnosis and differential diagnosis
of this condition are reviewed.
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Case report
A previously healthy 12-year-old girl was referred to our hand
surgery department with a 3-week history of right arm pain
accompanied by finger discoloration and paraesthesia. No trau-
ma or other precipitating event was retrievable on history. On
physical examination, the right radial artery pulse was unde-
tectable and the systolic blood pressure was 20 mmHg lower
than on the left arm while sensitivity, muscle strength and
reflexes were normal. Magnetic resonance imaging including
contrast-enhanced angiography (MRA) revealed a fusiform
aneurysm of the subclavian artery with wall irregularities and
a stenosis of the brachial artery. Vasculitis was suspected and
the girl was referred to the paediatric rheumatology clinic. A
work-up for the suspected diagnosis of Takayasu arteritis
showed normal inflammation parameters. MRA of the chest
and the abdomen revealed a completely normal thoracic and
abdominal aorta including its major branches except for the
right subclavian and brachial arteries. After an interval with
spontaneous improvement of symptoms for 2 months, she
returned to a follow-up appointment reporting an increased
weakness in her right arm. Follow-up MRA revealed disease
progression with now partial thrombosis of the subclavian
artery aneurysm and complete occlusion of the brachial artery
(Fig. 1). Again no laboratory signs of inflammation were
detectable. Anticoagulation therapy with low molecular weight
heparin was initiated.
Additional differential diagnoses were evaluated such as
coagulopathies, fibromuscular dysplasia and lipid metabolic
disorders. Echocardiography and ECG were both normal.
Extensive blood work showed normal coagulation parame-
ters and hemostasis activator and inhibitor parameters, and
no autoantibodies or other pathologic findings were detect-
able. Finally, detection of bilateral rib anomalies on a chest
radiograph, with bridging and pseudoarticulation of the first
and second ribs, led to the tentative diagnosis of an arterial
thoracic outlet syndrome (TOS). The diagnosis was con-
firmed by contrast-enhanced computed tomography (CT)
performed with different arm positions showing compres-
sion of the right subclavian artery between the clavicle and
the bridging ribs (Fig. 2). CT also revealed recanalisation of
the right brachial artery within 1 month after the start of the
heparin therapy.
A resection of the first rib and of the subclavian aneurysm
was performed 1 year after the initial presentation. The right
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radial artery pulse normalised immediately and circulation
remained normal ever after. However, the postoperative
course was complicated by a paralysis of the right lower
plexus, which only gradually resolved and required 4 months
of intensive physiotherapy and occupational therapy. Currently
our patient is doing well without sequelae.
Discussion
The presentation of an adolescent girl with a missing radial
pulse and proximal artery wall irregularities prompted us to
suspect Takayasu arteritis as the first differential diagnosis
in this case. The American College of Rheumatology 1990
diagnostic criteria were met with five out of six criteria
being fulfilled, although the absence of inflammatory signs
and the restriction to one single affected artery site were
unexpected findings for this diagnosis. Only the further
investigations prompted by the disease progression led to
the diagnosis of a mechanical instead of an inflammatory
origin of the artery occlusion.
Thoracic outlet syndrome is a condition caused by the
compression of neural and/or vascular structures passing be-
tween the clavicle and the scalene muscles. The brachial plexus
(neurogenic TOS), the subclavian vein (venous TOS), the
subclavian artery (arterial TOS) or a combination of these can
be affected in this syndrome. In children TOS is extremely rare.
Thoracic outlet syndrome is well known in adult patients;
most of them present with neurologic symptoms (95 %) [1, 6,
10] usually consisting in pain, paraesthesia, numbness and
weakness in the affected arm caused by the compression of the
brachial plexus. Rarer forms of TOS involve the subclavian
vein or subclavian artery. Signs of subclavian vein involve-
ment are thrombosis, oedema and cyanosis of the involved
extremity, whereas compression of the subclavian artery leads
to palor, pulselessness and decreased temperature of the in-
volved extremity [8]. Common causes of compression, espe-
cially of the blood vessels, are a cervical rib, a malformation of
the first rib, or congenital fibromuscular bands of a tight
scalene anterior muscle [3]. TOS is extremely rare in children,
and similar to adults also, most paediatric cases present with
neurologic symptoms [1]. The first case report of a child with
vascular involvement was published by DiFiore et al. [4].
Involvement of the subclavian artery is indeed very uncom-
mon but is associated with the highest risks of complications
such as post-stenotic dilatation and aneurysm formation with
partial or complete thrombosis. This can lead to distal embo-
lisation, a complication described in adults [2]. To our knowl-
edge, our patient is the first child presenting with embolisation
into the brachial artery from a partially thrombosed subclavian
artery aneurysm due to TOS. Interestingly, the rib anomaly
was present on both sides in our patient but caused arterial
compression on the right side only.
Fig. 1 Coronal MRA image shows aneurysm of the right subclavian
artery (arrow) with peripheral filling defect due to a marginal thrombus
and localised occlusion of the brachial artery (arrowhead)
a
Fig. 2 a The common chest X-ray, which demonstrates bridging of the
first and second ribs with pseudoarticulation bilaterally and the coronal
contrast-enhanced CT images obtained with the arms positioned by the
sides (b) and elevated (c). b Volume-rendered image shows the aneu-
rysm of the right subclavian artery (RSA) and a normal left subclavian
artery (LSA) at the thoracic outlet. c With the arms elevated, there is
severe narrowing of the right subclavian artery (RSA) caused by com-
pression between the clavicle and rib anomaly
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In children, symptoms can initially be mild because of
good arterial collaterals. In advanced stages, ischemic
events such as ulceration of the digits, absent pulse or
Raynaud’s phenomenon may occur [9]. The extremity can
appear pale and cool and blood pressure will be reduced as
compared with the other side. The confirmation of a diag-
nosis of TOS is made by diagnostic imaging. A chest
radiograph may reveal a cervical rib (56–67 % of vascular
TOS) or an abnormal first rib (14–27 % of vascular TOS)
[5]. Contrast-enhanced CT or MRA can show an aneurysm
and, when performed with the arms elevated, may reveal
compression of the subclavian artery.
Treatment of TOS can be either conservative with physio-
therapy or surgical intervention with excision of the compress-
ing rib. In case of vascular involvement and complications
such as stenosis, thrombosis or aneurysm formation as well
as in case of severe and persistent irritation of the plexus, a
surgical intervention is indicated [7]. In our patient, surgical
removal of the malformed first right rib was performed. Inter-
estingly, Shepard et al. reported a case with complete resolu-
tion of an arterial aneurysm after a scalenectomy and excision
of themalformed first rib without reconstruction of the affected
vessel [11].
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